Interaction of apolipoprotein(a) with apolipoprotein B-containing lipoproteins.
Recombinant DNA-derived apolipoprotein(a) was used to demonstrate that the apo(a) moiety of lipoprotein(a) (Lp(a)) is responsible for the binding of Lp(a) to other apolipoprotein B-containing lipoproteins (apoB-Lp) including LDL2, a subclass of low density lipoproteins (d = 1.030-1.063 g/ml). The r-apo(a).LDL2 complexes exhibited the same binding constant as Lp(a).LDL2 (10(-8) M). Treatment of either recombinant apo(a) or Lp(a) with a reducing agent destroyed binding activity. A synthetic polypeptide corresponding to a portion of apo(a)'s kringle-4 inhibited the binding (K1 = 1.9 x 10(-4) M) of LDL2 to Lp(a). Therefore, we concluded that binding to apoB-Lp was mediated by the kringle-4-like domains on apo(a). Using ligand chromatography which can detect complexes having a KD as low as 10(-2) M, we demonstrated the binding of plasminogen to apoB-Lp. Like Lp(a), binding of plasminogen to apoB-Lp was mediated by the kringle domain(s). The differences in binding affinity may be due to amino acid substitutions in the kringle-4-like domain. In most of the kringle-4-like domains of apo(a), the aspartic residue critical for binding to lysine was substituted by valine. Consistent with this substitution, we found that L-proline and hydroxyproline, but not L-lysine, inhibited the binding of LDL2 to apo(a). Inhibition by L-proline could be reversed in the binding studies by increasing the amount of apo(a); and L-proline-Sepharose bound plasma Lp(a), suggesting that L-proline acted as a ligand for the kringle-4-like domain(s) of apo(a) involved in the binding of apoB-Lp. The binding of apo(a) to proline and hydroxyproline could be responsible for the binding of apo(a) to the subendothelial extracellular matrix, i.e. domains of proteins rich in proline or hydroxyproline (e.g. collagen and elastin).